This paper reflects the position of the CKD-MBD workgroup, an official working group of ERA-EDTA and of the ERBP advisory board, the official guideline-producing body of ERA-EDTA, on the topic of the use of calcimimetics in patients with CKD stage 5D, as based on two recent meta-analysis.
I N T R O D U C T I O N

Why this question?
Calcimimetic agents lower serum parathyroid hormone and calcium concentrations in patients with chronic kidney disease stage 5 on dialysis (CKD5d), but treatment effects on patient-relevant outcomes are still a matter of debate.
In light of the increasingly widespread use of these agents since their first availability in clinical practice in 2006, and the publication of a large randomized trial of cinacalcet in dialysis patients [1] , the Methods Support Team of the ERBP has summarized the available evidence about calcimimetic therapy focussing especially on patient-relevant outcomes in adults with biochemical hyperparathyroidism and CKD stage 5D.
What did we find?
A systematic review and meta-analysis [2] , which included all published RCTs and a Cochrane review [3] , were used as the substrate with the evidence treated using Cochrane methodology. In total, 18 trials involving 7446 adults with CKD (the vast majority on haemodialysis) were included in this meta-analysis. All included trials evaluated cinacalcet (at a dose of 30 mg to 180 mg/ day) compared with conventional therapy or with conventional therapy plus placebo for the treatment of secondary hyperparathyroidism. Compared with placebo or no treatment, cinacalcet had no effect on all-cause or cardiovascular mortality [relative risk (RR), 0.97; 95% confidence interval (95% CI), 0.89-1.05 and RR, 0.67; 95% CI: 0.16 to 2.87] for patients with CKD stage 5D (high-quality evidence). Furthermore, cinacalcet reduced the risk of hypercalcaemia (RR, 0.23; 95% CI, 0.05-0.97), but was also associated with side effects, such as increased risk of hypocalcaemia (RR, 6.98; 95% CI, 5.10-9.53), nausea (RR, 2.02; 95% CI, 1.45-2.81), vomiting (RR, 1.95; 95% CI, 1.74-2.18), and diarrhoea (RR, 1.15; 95% CI, 1.02-1.29). Overall, on average, routinely treating 1000 people with cinacalcet for 1 year has no effect on mortality, prevents about three patients from undergoing surgical parathyroidectomy, and leads to ∼60 and 150 individuals experiencing hypocalcaemia, and nausea, respectively.
The bulk of the data included in this meta-analysis was derived from the Evaluation of cinacalcet Therapy to Lower Cardiovascular Events (EVOLVE) [1] trial. This trial in 3883 participants with CKD stage 5D was the first trial specifically designed to evaluate cinacalcet treatment on patient-relevant outcomes, using a composite of time to all-cause mortality or first non-fatal cardiovascular event as a primary outcome. In the EVOLVE study, 3883 patients with moderate-to-severe secondary hyperparathyroidism were randomly assigned to receive either cinacalcet or placebo plus conventional therapy, including phosphate binders, vitamin D sterols, or both. After a median duration of study-drug exposure of 21.2 months in the cinacalcet group, versus 17.5 months in the placebo group the primary composite endpoint was reached in 938 of 1948 patients (48.2%) in the cinacalcet group and 952 of 1935 patients (49.2%) in the placebo group (hazard ratio 0.93; 95% CI, 0.85 to 1.02; P = 0.11). In an intention-to-treat analysis, cinacalcet did not significantly reduce the risk of death or major cardiovascular events in patients on haemodialysis with moderate-to-severe secondary hyperparathyroidism.
How did we translate the evidence into the statement? (Which considerations were taken into account in GRADE quality of evidence?) Based on the available data, the ERBP group judges that there is evidence to support that prescribing calcimimetics does not result in a survival benefit, or in a reduction of cardiovascular events, in patients with CKD stage 5D. The meta-analysis [2, 3] derives the majority of patients, and patient-relevant events, from EVOLVE [1] . Many of the other included studies assessed only surrogate endpoints, and were not powered for relevant hard outcome endpoints in patients.
Although the EVOLVE trial [1] is to be considered as a large trial in the field of nephrology, its interpretation was debated because of some potential flaws. However, the ERBP group judges that these potential sources of bias do not interfere with the final recommendation of the current position statement.
There is some evidence to support that the sustained use of cinacalcet can result in a reduced future need for surgical parathyroidectomy. However, the ERBP group considered that as the 'need for parathyroidectomy' has never been systematically defined, was not carefully pre-specified in EVOLVE [1] and also that it is uncertain what clinical benefits might accrue from the putative delay in surgical parathyroidectomy, this observation needs to be interpreted with care. Several observational studies [4, 5] , with associated risk of confounding by indication and selection bias, have demonstrated that survival of patients with secondary hyperparathyroidism who did undergo a surgical parathyroidectomy was improved compared with those who did not. The ERBP group felt that there was a clear need for another trial randomising patients with secondary hyperparathyroidism to cinacalcet, or to parathyroidectomy, or to no intervention, with assessment of hard endpoints (mortality, quality of life) in order to validate the argument that the reduced need for parathyroidectomy following the use of cinacalcet is a clinical finding of relevance to patients.
In conclusion, there are data to support lack of a beneficial impact on patient-relevant outcomes, and there is evidence for increased risk of side effects by the administration of calcimimetics in patients on dialysis.
What do the other guidelines say?
No guidelines on this subject (KDOQI, CARI, RA, NICE) have been produced on this topics since the release of the EVOLVE results.
S U G G E S T I O N S FO R F U T U R E R E S E A R C H
(1) We advocate an RCT randomizing patients with advanced hyperparathyroidism to surgical parathyroidectomy versus medical therapy using calcimimetics versus placebo on top of standard care (operative management versus calcimimetic versus conservative management). This would allow head-to-head comparison of risks and benefits of the different strategies. (2) We advocate a randomized trial on the effect of calcimimetics on patient-relevant outcomes in patients >65 years to validate the suggestion of an effect modification by age in the EVOLVE trial.
Recommendations
1. We do not recommend routine use of calcimimetic therapy to improve survival in patients with CKD stage 5D and biochemical evidence of secondary hyperparathyroidism (1A).
2. There is insufficient evidence whether parathyroidectomy or medical intervention with cinacalcet or standard care or a combination thereof should be preferred to control secondary hyperparathyroidism in patients with CKD stage 5D. 
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